Abstract: Agriculture and farming worldwide are responsible for numerous environmental threats,
50
and indirect contrast with farmers' support policies [14 -15] . Although other policies strictly focused 51 on the diffusion of water saving technologies, it has not proved to be efficient in controlling 52 irrigation water demand [14] .
53
A number of studies have tried to explain the cropping pattern evolutions as a function of 54 market and policy drivers. Econometric models for crop production can be developed also to 55 understand past dynamics of crop productions, evaluate policy effects and design new policies to 56 enhance economic productivity and environmental conservation [15] .
57
The present study concerns the Province of Foggia (Puglia region, Southern Italy), which 58 represents a highly developed agricultural area and is the largest irrigated area of Puglia (Southern 
62
However, the surface water resources of CBC is integrated with on-farm groundwater resources.
63
Multi-regression models were developed to interpret the inter-annual variability of crop land 64 devoted to processing tomato (intensive crop with high irrigation water requirement) and durum 65 wheat (extensive rain-fed) under the variability of the main drivers related to CAP support, market 66 prices, crop yield and water availability. Our working hypothesis is that water availability together 67 with crop economic attractiveness may have shaped the evolution of cropping patterns and water 68 resources exploitation. The purpose of the present study is to shed light on drivers of cropping 69 patterns and their impacts on irrigation water requirement.
70
The article is organized as follows. After this introduction, Section 2 presents the Study Case.
71
Section 3 reviews some major variables and hypotheses of modelling, and in addition, is presented 72 the adopted modelling approach. The parametrization process, for two multi-regression models,
73
results and discussion are presented in Section 4. The last section draws concluding remarks. 
76
The case study of the present work corresponds to a fertile plain covering about 5,000 km 2 , 77 where cereal production was started since the Roman age. The climate of the area is classified as Cfa
78
(warm temperate, fully humid, hot summer) according to the updated Köppen-Geiger climate 79 classification [16] , while the hydro-geological setting is characterized by a significant river network 80 with a marked seasonal streamflow regime. Significant alluvial aquifers underlay the Capitanata 81 plain between the hilly area of the sub-Apennines (South-West) and Gargano area (North-East) and 82 represent an important water resource for the whole area.
83
At provincial scale, the UAA covers 495,100 ha corresponding to 92% of the total agricultural 84 area [17] . This production area is relevant for the intensive farming, particularly for the production 85 of processing tomato, which account for 33% of the national production. 
104
Since in the last 15 years, the study area has experienced a relevant evolution in the traditional 105 cropping patterns that reflected on surface water and groundwater resources management.
107

Variations of crop areas and irrigation requirement
108
In this research two crops were considered, namely winter durum wheat and processing 109 tomato. These are representative of two contrasting types of crop (i.e. extensive vs. intensive,
110
rain-fed vs. irrigated, winter vs. summer crops) with distinct pressures on land and water resources.
111
In particular, for the period under investigation ranging from 2000 to 2014, two datasets were 
123
The total irrigation requirement of the study area is variable according to the seasonal climate 124 variability and to the inter-and intra-annual evolution of cropping patterns. Starting from the 125 dataset of agricultural land use, the monthly variability of irrigation requirement was estimated 126 throughout the period of interest, according to Zingaro et al. [22] .
127
At the whole district scale (CBC), the resulting water needs are reported in 
150
[23] through semi-structured interviews with local stakeholders. The result of this step was 151 explicated by means of conceptual maps. Then, a multi-regression modelling approach was adopted
152
[24] to define the structure of models equations. Conceptual maps and models equations were 153 implemented using the STELLA® tool, which allowed to take into account the network of 
159
Considering the very simple structure of adopted multi-regression models (MRM) together 
167
Description of main drivers
168
The farmers' choice regarding the evolution of cultivated area is differently affected by many 
186
Although the CBC applies a volumetric water pricing with a three-tier scheme, the water tariffs 
253
The support scheme for durum wheat was always strongly coupled and focused on traditional 
263
The dataset reporting the support supplied for durum wheat over the studied period was 264 extracted from the database collected by the Network for Agricultural Economic Reporting (RICA).
265
In detail, on the basis of a sample of farms in the area of interest, the intensity of a support per 
316
The difference in the two maps is in the relationship between durum wheat area and subsidies 317 which, in the case of subsidies coupled with production (i.e. Before SFP in Figure 4) , asserts that the 318 durum wheat area is related to the subsidies payed for the production of the previous year Figure   319 5.c. While, under decoupled scheme (i.e. SFP in Figure 4 ), the durum wheat area is related only to the 
321
According to the two conceptual maps for durum wheat, the multi-regression model (MRM-W) 
368
The confidence limits, which provide only an indicator of parameter uncertainty, were obtained 
392
Sensitivity analysis to evaluate the relative influence of area variability drivers
393
Using the abovementioned SA approach for the crop area variability for processing tomato, 
397
Accordingly, the relative influence of each driver of the area variability was evaluated as its
398
average weight under different conditions of water availability ( 
402
drivers from the regular condition (Table 2 ). The results of the SA in Table 2 enabled to reveal the 403 major drivers of crop area variability under different support schemes and climatic conditions. 
419
Thus, the results of the SA highlighted the relative influence of each driver of the area variability in 420 terms of its average weight under different rainfall conditions (Table 3) . 
422
426
As a whole, the accuracy of results can be considered good.
427
The variability of cropping area devoted to processing tomato was interpreted by means of the 428 MRM-T, which considers four forcing drivers, which are market price, crop yield, SI and subsidies. 
432
under the coupled support, the crop yield had no influence on the area variability. When water 433 availability for irrigation was regular, (i.e. no restrictions in water block tariff) the most influencing 434 driver was the intensity of subsidies (54%), followed by the market price factor (46% 
466
The variability of the durum wheat crop area was interpreted by means of the MRM-W model,
467
which considers three forcing drivers, i.e. market price, crop yield and subsidy intensity. In this case,
468
an overall calibration was performed with respect to the study period and the model structure 
473
cropping area simultaneously to the change of the support scheme from "coupled" to "decoupled"
474
and to the implementation of eligible areas. From the environmental standpoint, the observed 475 reduction could increase the exploitation of water resources, due to the increasing interest of farmers 476 towards irrigated crops, being more profitable than durum wheat production.
477
Generally, it was assumed that after decoupling, the CAP´s influence on farmers' 
487
The adopted multi-regression modelling approach is useful to interpret the crop area changes 
